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Abstract
Introduction: The success of oral reabilitation treatment depend on 
the re-establishment of the masticatory function and oral comfort 
of the patient. Objective: To evaluate the oral health-related quality 
of life (OHRQoL) of patients undergoing rehabilitation with implant-
supported prostheses by Oral Health Impact Profile - short form 
questionnaire (OHIP-14) and a questionnaire associated to the Visual 
Analog Scale (VAS). Material and methods: Fourteen patients 
requiring implant-supported prostheses on anterior region were 
asked to complete the OHIP-14 before, 1 and 3 months, and the 
VAS questionnaire, 1 and 3 months after the prosthesis installation 
(sample group). Moreover, fourteen complete dentate patients were 
asked to complete the OHIP-14 (control group). For each OHIP-14 
category, the sample group’s answers were compared between the 
evaluation periods by the Kruskal-Wallis test, and to the control 
group’s answers by the U-test. The answers of the questionnaire 
associated to VAS were compared between the evaluation periods 
by t-test (α=0.05). Results: For OHIP-14, there was no statistical 
difference between the answers after 1 and 3 months; however, 
there was difference among the answers of baseline, and 1 and 3 
months after the prostheses installation, excepted for functional 
limitation. Comparing to the control group, before the prostheses 
installation, there was statistical difference for functional limitation, 
physical pain, psychological discomfort, physical and psychological 
disability; and, there was no difference after 3 months of prostheses 
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installation. For the questionnaire associated to the VAS, there was 
no statistical difference between the responses for both evaluation 
periods, excepted for the prosthesis’ comfort and stability. Conclusion: 
The rehabilitated patients showed a significant improvement in 
function, aesthetics, self-esteem, and the quality of life.
Introduction
Longitudinal studies show that implant-
supported prostheses (ISP) are a safe and predictable 
treatment method with high survival rates [10, 
13, 16, 17]. Technically, the success of a dental 
restoration procedure can be defined as it can keep 
in position and it does not undergo any intervention 
throughout the whole period of observation [17]. 
Nevertheless, this definition of success is usually 
set by the clinician or the researcher, not by the 
patient, the one who is interested the most in 
the final result of the treatment [2, 8]. Therefore, 
the success of oral reabilitation treatment should 
depend on the re-establishment of the masticatory 
function and oral comfort of the patient [1, 21]. 
It was reported that the ISP problems are re-
lated to isolated aspects about restoration failures, 
instead of reporting on the functional survival rate 
of the prosthesis, which identifies the prosthetic 
functioning in the oral cavity, despite any fracture 
that can be repaired or a detachment in which the 
prosthesis can be re-cemented, and can be notice 
by the patient that will determine if the treatment 
achieve the success [17]. 
When a patient’s expectations are not fulfilled 
by the treatment, typically psychosocial responses 
arise, such as anxiety, insecurity, lower self-esteem 
and introversion; which promote a negative effect 
on the patient’s quality of life. Thus, the evaluation 
of prosthetic treatments with an approach centered 
more on patients’ expectations is highly relevant 
[8]. However, the capacity of dental clinicians and 
researchers to assess oral health have been ham-
pered by limitations in measurements of the levels 
of dysfunction, discomfort, and disability associa-
ted with oral disorders. For this purpose the Oral 
Health Impact Profile 49 (OHIP-49) was developed 
which is a scaled index composed by forty nine 
unique statements describing the consequences of 
oral disorders on oral health-related quality of life 
(OHRQoL) [19]. The short form of OHIP-49, called 
as OHIP-14, also measures the people’s perceptions 
of the impact of oral conditions on their well-being 
[20]. Nowadays, the use of validated questionnaires 
is a scientifically proven method to evaluate self-
perception and improvement on the OHRQoL of 
patients rehabilitated with prostheses on implants 
[3, 4, 7, 11].
Another method to evaluate OHRQoL is the 
use of the visual analog scale (VAS) associated to 
a questionnaire. Originally, VAS was developed 
to evaluate pain. Its advantages include easy 
application and understanding by patients, as 
well as the application of simple statistical tests 
to analyze the results. The aplicability of VAS for 
studies not related to pain evaluation had been 
proved [2, 3, 12, 16].
The aim of this study was to evaluate the 
OHRQoL of patients undergoing rehabilitation 
with ISP on the anterior region, by means of 
OHIP-14 and a questionnaire associated with a 
VAS. The hypothesis tested in this study was that 
the patients after rehabilitation with ISP on the 
aesthetic region had a meaningful improvement in 
terms of functioning, aesthetics, ethics, self-esteem 
and, consequently, in their quality of life.  
Material and methods
Experimental design
Fourteen patients of both genders, aged 20 to 
85 years old, in need of oral rehabilitation with ISP 
on the anterior region were selected to compose 
the sample group. To compose the control group, 
fourteen patients of both genders, aged 20 to 85 
years old, who had all their permanent teeth with 
masticatory function were selected.
For sample group, two questionnaires were 
applied: (i) OHIP-14, which was applied at baseline, 
1 month, and 3 months after the installation of the 
ISP; and (ii) a questionnaire associated with VAS, 
which was applied 1 month and 3 months after the 
installation of the ISP. For control group, only the 
OHIP-14 was applied at one time (figure 1).
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Figure 1 – Experimental design of the present study
This study was approved by the Institutional 
Review Board regarding ethical aspects (protocol 
#54606). All patients signed an Informed Consent 
Form prior to the beginning of the study. 
Implant-supported prostheses fabrication
All the patients of the sample group underwent 
the same ISP fabrication protocol, which started 
through reverse planning, implants installation, 
and the use of an immediate provisory removable 
partial prosthesis. None of patients received 
an immediate provisory implant-supported 
prosthesis. 
Twelve patients received external hex 
prosthetic connection implants (Titamax TI, 
Neodent, Curitiba, Brazil) and two patients 
received Morse taper connection implants 
(Titamax CM EX, Neodent, Curitiba, Brazil). 
After 6 months of the implants installation, 
x-ray and clinical tests were performed to 
evaluate the osseointegration of the implants. 
Once no abnormalities were noticed, the healing 
abutments were placed on implants. 
After seven days of the abutments installation, 
the impressions and transfers of the exact 
positions of the implants were done. For the 
external hex prosthetic connection implants, 
UCLA abutments were used; while for Morse 
taper connection implants, universal abutments 
were selected. After the proximal, occlusal and 
aesthetic adjustments of the prosthesis’ ceramic, 
it was sent back to the laboratory for glaze 
coating. Finally, the prostheses on external hex 
prosthetic connection implants were screwed 
and the holes on top of the screws were blocked 
with gutta-percha (Tanari, Tanariman Indústria 
Ltda, Manacaru, Brazil) and composite resin 
(Charisma, Heraeus Kulzer, South Bend, USA). 
The prostheses on Morse taper connection 
implants were cemented with calcium hydroxide 
cement (Dycal, Dentsply, Rio de Janeiro, Brazil). 
After the final ISP installation, no occlusal or 
aesthetic adjustment was performed.
OHIP-14 Questionnaire
This questionnaire was designed to encompass 
seven theme categories: functional limitation, 
physical pain, psychological discomfort, physical, 
social and psychological disability, and handicap. 
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Two questions were made for each category, 
totalizing 14 questions. The interview was made 
by a single interviewer, in the following way: the 
interviewer read out the questions and showed the 
patient the choices of objective answers numbered 
from 1 to 5 through a card, ranging from 1 = 
never, 2 = seldom, 3 = sometimes, 4 = frequently 
and 5 = always.
For each category, the means and the standard 
deviations of the answers to the corresponding 
questions were calculated. The data of each category 
were statistically compared within the evaluation 
periods (before the installation of the ISP, 1 month 
after and 3 months after the installation of the ISP) 
by means of the Kruskal-Wallis test. For multiple 
comparisons among means the Student-Newman-
Keuls test was applied. Following that, the answers 
for each category of the sample groups in the 
evaluation periods baseline and 3 months after the 
installation of the prostheses were compared with 
the corresponding answers from the control group 
through the U of Wilcoxon-Mann-Whitney test for 
unpaired data. For all statistic analyses, the global 
significance level used was 5% (α = 0.05). 
Questionnaire associated to VAS
To evaluate the level of satisfaction of the patient 
in relation to the implant-supported prosthesis a 
questionnaire associated to VAS was applied. This 
questionnaire was composed of questions related 
to the patient’s general satisfaction in relation to 
the implant-supported prosthesis, the comfort and 
stability of the prosthesis, aesthetics, the patient’s 
ability to perform oral hygiene, the patient’s ability 
to speak wearing it, the patient’s self-esteem, 
and its functioning. VAS ranges from zero to ten 
according to the patient’s answers; zero means that 
the patient was completely dissatisfied while ten 
means that the patient was completely satisfied. 
Following a reading-out of the questions by a single 
interviewer, the patients marked the number of 
choices in the VAS.  
For each question the mean and the standard 
deviation of the answers from the patients were 
calculated. The data of each question were 
statistically compared between the evaluation 
periods 1 month and 3 months after the installation 
of the ISP by means of the Student’s t-test for paired 
data (α = 0.05). 
Results
Table I shows the demographic characteristics 
of the sample and control groups, such as gender, 
age range, and level of education. Table II shows the 
means and the standard deviations of the answers 
for each category of OHIP-14 questionnaire of the 
sample group for the three evaluation periods, 
as well as the results of the Kruskal-Wallis 
analyses.
Table I – Demographic characteristics of the control and sample groups (N = 14) 
Variables
Control group Sample group 
N % N %
Gender
Male 6 42.9 3 21.4
Female 8 57.1 11 78.6
Age range (years)
20 – 40 5 35.8 2 14.2
41 – 60 7 50.0 7 50.0
61 – 80 1 7.1 4 28.7
81 – 90 1 7.1 1 7.1
Level of education
Primary 2 14.3 1 7.1
Secondary 3 21.4 8 57.2
Tertiary 9 64.3 5 35.7
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Table II – Means (standard deviations) of the answers for each category of OHIP-14 questionnaire of the sample 
group for the three evaluation periods, as well as the results of the Kruskal-Wallis analyses
Categories Before 1 month after 3 months after p-value
Functional 
limitation 2.0 (1.2) 
A 1.4 (0.9) AB 1.3 (0.8) B 0.0125*
Physical pain 3.0 (1.4) A 1.3 (0.6) B 1.1 (0.3) B < 0.0001*
Psychological 
discomfort 3.1 (1.6) 
A 1.5 (0.7) B 1.1 (0.3) B < 0.0001*
Physical disability 2.5 (1.6) A 1.2 (0.5) B 1.0 (0.0) B < 0.0001*
Psychological 
disability 2.9 (1.6)
 A 1.3 (0.7) B 1.0 (0.2) B < 0.0001*
Social disability 1.7 (1.2) A 1.0 (0.0) B 1.0 (0.0) B 0.0002*
Handicap 1.6 (1.2) A 1.0 (0.0) B 1.0 (0.0) B 0.0005*
* Presence of statistical difference for each category according to the Kruskal-Wallis test (p < 0.05). Same superscript 
letters indicate no statistical difference among the evaluation periods for each category in accordance with the 
Student-Newman-Keuls test (p < 0.05)
Based on those results, for all categories 
there was no statistical difference between the 
answers in the evaluation periods of 1 month and 
3 months after the ISP installation. Nevertheless, 
there were statistical differences between the 
patients’ answers referring to the period before 
the installation of the prostheses versus the 
answers referring to 1 and 3 months after the 
installation of the ISP. The only exception was the 
one referring to the functional limitation, which 
did not show any statistical difference. 
Table III shows the means and the standard 
deviations for each category of OHIP-14 
questionnaire of the control group, and the results 
of the statistical analyses when the answers to 
each category of the OHIP-14 questionnaire applied 
to the control group and the sample group before 
and 3 months after the installation of the ISP 
were compared. There was a significant statistical 
difference between the control and sample group 
answers before the installation of the prosthesis 
for the following categories: functional limitation, 
physical pain, psychological discomfort, physical 
disability, and psychological disability. However, 
when the control group answers were compared to 
the sample group answers for the period 3 months 
after the installation of the ISP there was no 
significant statistical difference between any of the 
categories in the OHIP-14 questionnaire. Figure 
2 shows the means of the answers for OHIP-14 
questionnaire of the control group and the sample 
group for the three evaluation periods. 
Table III – Means (standard deviations) of the answers for each category of OHIP-14 questionnaire of the control 
group. The p-values for the comparison between the answers of each category of the control group and sample 
group in the evaluation periods before and 3 months after the installation of the prosthesis in accordance with the 
U of Wilcoxon-Mann-Whitney test for unpaired data
Categories Control group
p-value
Sample group 
before
Sample group
3 months after
Functional limitation 1.1 (0.4) 0.0045* 0.4810
Physical pain 1.4 (0.9) < 0.0001* 0.4412
Psychological discomfort 1.4 (0.6) 0.0005* 0.0617
Physical disability 1.1 (0.4) 0.0047* 0.4913
Psychological disability 1.1 (0.5) < 0.0001* 0.8058
Social disability 1.0 (0.2) 0.0963 0.8185
Handicap 1.0 (0.0) 0.1083 1.0000
* Presence of statistical difference with a global significance level of 5% (p < 0.05)
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Figure 2 – Means of the answers for each category of OHIP-14 questionnaire of the control group and the sample 
group for the three evaluation periods (before, 1 month after and 3 months after the installation of the ISP)
Table IV show the means, the standard 
deviations and the results of the statistical analyses 
when the patients’ answers for the questionnaire 
associated to VAS in the periods 1 month and 
3 months after the installation of the ISP were 
compared. Overall, there was no statistical 
difference between the answers referring to both 
evaluation periods, except for the question on 
comfort and stability, which showed a significant 
improvement of the patients’ perception concerning 
this question. For both evaluation periods, the 
lowest mean obtained was that referring to the 
patient’s ability to perform oral hygiene, but withotu 
statistical significant difference.
Table IV – Means (standard deviations) of the answers for each question of the questionnaire associated to VAS 
of the sample group in the evaluation periods 1 month and 3 months after the installation of the prosthesis. The 
p-value for the comparison between the evaluation periods 1 month and 3 months after the installation of the ISP 
by means of the Student’s t-test for paired data
Questions
Evaluation periods
p-value
1 month 3 months
1. Patient’s general satisfaction 9.6 (0.8) 9.6 (0.8) 1.0000
2. Comfort and stability 9.6 (0.8) 9.9 (0.4) 0.0400*
3. Aesthetics 9.4 (0.6) 9.4 (0.8) 1.0000
4. Ability to perform oral hygiene 8.6 (1.6) 9.0 (1.2) 0.0822
5. Speaking 9.4 (1.3) 9.4 (0.9) 0.7522
6. Patient’s self-esteem 9.8 (0.6) 9.9 (0.4) 0.3355
7. Functioning 9.8 (0.4) 9.9 (0.4) 0.3355
* Presence of statistical difference with a global significance level of 5% (p < 0.05)
Discussion
The results of the present study seems 
to indicate that the OHRQoL of patients who 
underwent rehabilitation with ISP improved and 
could be comparable to the OHRQoL of patients 
who had all their permanent teeth with masticatory 
function. This is a statement that could only be 
made after the comparison of answers within 
the OHIP-14 questionnaire between the sample 
and the control groups. Thus, the control group 
established a parameter or a reference for the 
research variables [16].
The OHIP-14 questionnaire was considered 
a good indicator of the perceptions and feelings 
of patients about their own oral health and their 
expectations concerning the dental treatment [3, 4, 
9, 18]. By comparing the answers of the sample 
group for the three evaluation periods, there was 
no statistical difference between the answers 
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of 1 and 3 months after the installation of the 
prostheses for all categories. Probably there would 
be statistical difference between the answers if the 
evaluation had been done immediately after the 
installation of the ISP instead of one month after 
its installation. However, this type of comparison 
would have no clinical significance, because all 
types of dental prostheses requires an adaptation 
period. Recently, it was verified that the adaptation 
period for speaking among patients that received 
immediate protocol-type prostheses was 3 to 6 
months [15]. Considering the lower extension of 
the ISP in the present study, it is possible to realize 
that the adaptation period for our sample group 
patients was one month. 
Nevertheless, there was statistical difference 
between the answers before and after the 
installation of the ISP. The only exception occurred 
for the functional limitation category, which did not 
present statistical difference between the periods 
before and 1 month after the installation of the 
prostheses. The functional limitation category is 
related to problems on pronouncing words and 
taste. So, this result shows that the re-establishment 
of speaking and taste probably requires more time 
for adaptation than the other characteristics, which 
is in accordance to previous studies [14, 15].
The patients’ satisfaction shown through 
answers of most OHIP-14’s categories referring to 1 
and 3 months after the ISP installation is justified 
by the fact that the patients were rehabilitated with 
temporary partial removable prostheses before 
the installation of the fixed ISP; which the former 
prosthesis type took a much larger intrabuccal 
area than the last one, causing discomfort to the 
patient. The same was found previously in which 
patients that received an implant overdenture were 
less satisfied and had lower OHRQoL than the 
patients who had a fixed ISP [4]. This justification 
can also be used to explain the statistical difference 
found in most of the OHIP-14’s categories when 
the answers of the control group and the sample 
group before the installation of the prostheses were 
compared (table III).
After the comparison between the answers 
from the control group and those from the sample 
group 3 months after the installation of the ISP, no 
significant statistical difference was found among 
any of the categories in the OHIP-14 questionnaire, 
indicating similarity in OHRQoL between patients 
who had all their teeth performing masticatory 
function, and patients rehabilitated with ISP on the 
anterior region 3 months after installation. This 
type of improvement after prosthetic rehabilitation 
with implants had been also noticed [5-7, 11, 16, 
22]. Based on these results, the hypothesis of this 
study was confirmed.
Considering the answers of the questionnaire 
associated to VAS from the sample group for 
both evaluation periods, there was no statistically 
significance differences, except for the question 
about comfort and stability, which showed a 
significant improvement in the mean perception 
of the patients to this matter. This result indicates 
that the improvement in comfort and stability 
may be attributed to the need for some time of 
adaptation for some patients after the rehabilitation 
with ISP, as previously reported [15]. Moreover, 
the lowest mean obtained for the questionnaire 
associated to VAS was the facility to clean, despite 
not showing significant statistical differences. This 
result is explainable since the patients were firstly 
using partial removable prostheses, which could 
be removed for cleaning. The same was found in a 
previous study in which patients with ISP reported 
a greater difficulty with oral hygiene procedures 
than the controls with natural teeth [22].
Conclusion
Based on the answers to OHIP-14 and to the 
questionnaire associated to VAS obtained, the 
patients rehabilitated with implant-supported 
prosthesis on the anterior region reported a 
significant improvement in functioning, aesthetics, 
self-esteem, and consequently, in their OHRQoL. 
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